Unprecedented lability of the 5'-O-tert-butyldimethylsilyl group from 3'-spiro-5''-(4''-acylamino-1'',2''-oxathiole-2'',2''-dioxide) nucleoside derivatives via neighboring group participation of the 4''-acylamino residue.
Scarce examples of exceptionally mild desilylation of tert-butyldimethylsilyl (TBDMS) ether groups by neighboring group participation have been previously described. Here, we investigate, in detail, the discovery of the unusual lability of the 5'-TBDMS group on 4' '-acylamino TSAO derivatives in DMSO solution. The synthesis and comparative chemical stability studies in different solvents of a variety of 4' '-substituted TSAO derivatives bearing different carbonyl functionalities are reported. Modifications have also been performed at the 5'-position of the TSAO molecule to gain insight into the structural requirements for the desilylation to occur. The role of the solvent has also been studied. Additionally, NMR and theoretical investigations have been carried out to get further insight into the conformational, geometric, and/or electronic parameters that may play a role in the "spontaneous" release of the 5'-TBDMS group. A silyl hydrolysis mechanism involving neighboring group participation of the 4' '-acylamino group is proposed.